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$-3-H-rSDNA5ri#l>. 

[fgi*3M2] iS»^*&MffiPyrococcus s P . KODltti 

0 „ y ? r — et&ffiEiUBSStt ^ma^sn** 
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[Iffrflt^OKffl] 

immm 1 ] WTO ( a ) Xl£ ( b ) O* W*?1C£ 
3-Kt4DNA, 

( a ) B$l*92 «7 5 y&IS?iJ*^$-6 * W^B 
( b ) E£l*9 2 cor 5 y»eMfc*Sk vC 1 ^ L < <if& 

wmfrktcL fr-o (a) co?>wmtmwcomfm 

[fft&B3 ] WTO (c)Wi(d) OffleEH&W 
•T 4 If «T| 1 Xt± 2 fcfE»0 DNA. 

( c ) em**i tzTFctmMWffliz&ti&m&m^ 1 s 
i ~8 6 4 coiasae^jsr^-r -S D N A 

( d ) ( c ) OD N Aco&£ffiWcffifflW2rlg«iE3aj£ 
■YXtSDNA 

[ff*«4 ] WTO ( a ) X\Z ( b ) (0^yA7fA> 

iSff&tt L» sKif ^ PT-Hf H . 
( a ) BW#92 «0T 5 # >v^« 

( b ) ffi^iJS-f-2 COT 5 y^IB?iJ^fcl->T 1 SL< 
{@Or 5 SWfiX*. WSm L < ttWJnSnfcT 5 ^18 

ffi*to»6arD. (a) cof>^7wtm^commz 
coo #z ? ur— fe'Hisssr^rr* * w^i 
[1***5 3 ffijij#-^2^rsyg!ga?ij*>^^&^v 

*j6»6 * 6 IHRtt 'J tf* 7 U T— tf H . 
[0001] 

[||0J!ojg-r6&a}#iJ] *JHHIi, Wa&ttUsKjr^p 
T— *£HRTf^tl$:3-F~f&DNAI l Zffit&* 
[0002] 

[tEJfeOSffi] 'J,f??Vr-fe*Hlt DNA/RNA 
Mrii -y HORN A^^SrjDTK^P-f-^COr. c D 

n A-sffccofecommRN A<?>m£:tzmm2tihm. mm 
t— t£H(±. m&izKox. mB^-mncotm&t tx 

£*1.&t>OT'£>.g>. 

[ 0 0 0 3 3 1M ? u ^^'o-y&{±, ppg#D N A 
t^gt^RNAtt^TV^DNA-RNA-DNA 
M£ra-ri: UTfflW ^MDNA^^aj-T-S.^ 
DNA-RNA-DNAg«RNA3#li. fl 
6<JD N AO^JtStfHcffliffmc&S «fc -3 tcf^fig^ixTfc 
0. iWra-T'JDNAt^t^Sta. Utf 
%9\sT— *£Hi±. Zcoyv— /tfilDNA*^* 
g($-^fi£L7tri:^{i:-5-^DNA/RNA^Wr»J »> KfS 
HS£ggi LTf2i$L:rn-:/&RNAg|5#T«»r*- 
&. — 3u d«ra-/* ! I±lDNAt 22N8l£Jgj£. 
Lfci: ICIiDN A/RNA/W yj >y H*<^ktC{±^ 



zmm-tz ztizx o d n a-9->- rA-* c^sid n a 

-icj:'?— j£ORJ5£|g9jgi£tf. m-7*$ri5rifll-C't, 
fflBfr-* i»ot > ro-^Jta^SW-ri. «r t iz% 9 . 
LT-!-0«lttJA^Bgt^S„ -ro^rifcxii, -9— 

[00 04] BJfetty^ HiLTMU 
iff*®Thermus thennophilus HB8&5feOi>OA<*I]£>;h.-£ 
(Nucleic Acids Research, 19, 4443-4449(199 

1) ) . L*>L3r**£>. Zt,t,zmfmitzmi2>V#??u 
t— <£H*W6*tfU£ . im ? U y/7D-yj6ffl|^ 

[0005] 

[^^JB^Lidt-r&Pli] *»bj(± % Mfl&etza 
ir.*: 'J ? U7- tf H&Z>'-?-ix£ 3-KtSDNA^ 

[0006] 

[fas^^-ra^o^s] *»H#4>iis $mm& 

ISMPyrococcus sp. KODlfti 9. "JtfZfUT— fe*H 
[0007] -r?5:^^^BB(i; N iy.TO ( a ) Xfi 

(b) ^^s^n-Kt6DNA (jar, 

( a ) mm^icoT 5 ;mm&t>ti:&? wwr 

( b ) E?«j##2or 5 smmmz&^x imv<izm 

o y Hz ^ u r— fe* h jsttft s ^ K 

[0 0 08] 2|=^DNA(i. »^L<{*. ffi?U#-^2 

OT 5 ,/MEWA»fe«r.*.^.>'/^-«t.3.T-.|5-*-4. 
=|DNAt LX. IfWWi. ±IB ( a ) X!i ( b ) CO 
?y'*?M&^- b'-r&JitTO ( c ) XJi ( d ) cot§M 

be^ij s- ^rr & d n Avmft? ti & . 

( c ) e*ij#-5|- i tc^-r^as@e?ijt3J3tt«,jgs#-^ 1 s 
i—864 commmFiz^rtz dna 

( d > ( c > cod n Acot£mmMz#m&3*mmmii£ 

'(XtliDNA 

[0009] *«BWi. WTO ( a ) Xii ( b ) 

co? vn? rn.fr httkmsmLVitzv^T— fe*H (w 

T. *|gB3S^fc ) 

( a ) 2 OT 5 y KiH?iJ*^^ir S ^ yrtyf 

( b ) E?!l#^20r 5 SMUffllZti^X 1 ^L<«±IS 

Kors/sm, wmL<imnaztLt:T$swt 

ffi^ij*^^ 0 . *0 ( a ) OrJ'W^fti: I^^OTWSltt 
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[0010] ^BJg#^{±. ffiKli, mm^2<7) 
T$;mi&Wt>t(:h?>>*7'g.frh+j:&. Thermus th 
ermophilus HB8#cD$f#^ ( ift&JJSfta ) tf)4iW^J®S 

jg*<8ox:fif^T-s>&co{c*tL. mft$m<?>£MMm&. 

[0011] 

i&w<?)mM<?>j&m] Jar, xmizmmizmmtz. 

(JMT> RNaseHfctVO) . i-=5r;b*>, 
(a) X« (b) £0^W^SSr3-K-r 

«*3-WDNA 

y®H?"l#>£>fiS;y . tfO (a) cO^^s'^ShPI^W 

[00123 7$ y wmmomm. x^xum^i. a& 

(ffltlf. J. Biol. Chem. 266 , 6038-6044 (1991) SIX 
J. Biol. Chem. 267. 21535-21542(1992)#Bg) , Z\<T> 
mmSL<r>KH a s e HvStt^H^W^^^V. 1 tlJi^ 

[ooi3]#*L<ii, (b) <7)^v^-^©cor$y 
KBE^'Jti. ( a ) cn?»i9%.oyr^J^ffi$\bQ> 0% 

•ptiisttoRN a s e Hfeazmmmzgcz. 
v-thfy^tmt. lit (a) o^w^scoiiia^ 

[00 143 2f=?|BJ|DN A<OStt0»Ji: LT(±, _hi2 
(a) Xtt (b> <50^WN o ^®$r=7-H-rsiilT<O 
( c ) Xf± ( d) cO««E?iJS-^rri.D NA^«f ^ix 

( c ) 8B?IJ#-S§-1 (c^-TJ!§SE?iJlc*3(ti»®S## 1 8 
1—864 <7>mmWfflfrt>%& D N A 

(d) zcoDNAcommm^nzmnwi^mmn^-t 

tSDNA 

[ooisi^iTXh'jyyzv^^fftti vvb 

^sta^A^ yy . y vtfM&Lzti, imm&>%;^ 



^Tmfr^iTmJ; 0 1 0*C{£V'';rSJK£-e<0&BcOja 
S>^^«8 0%Ul±«0ffl|uIt4$:*-r§DNA|Sl±*i 

[00 1 63 ±j*WJ: -5 fc« RN a s e HvSttfiOjgl^- 

wm%<nmfm.<F>mmm$ j Jkm:h o . ±ie ( c ) 

<75D N AcOJS^ffi^JfcffiMW^S^JSr^-r-S D N A 
fcXh^i/'iyh SrsSfTTCVN W y >J ^-f X-T & D N 
Aa>ki<75IffSfctt«9RNa s e HvgttSr^rf £ ? WsV 
f Ja-HtSDNA (-r^:^*»±fe (d) <ODNA) 

[oo 1 7 ] *^hjdna<4. m±L<\twmm^2i,z 

L<t±±IB (c) <7)DNA-C£>&. ^IfcBJID NA«u 2 
*It^ti,l*®[fJ)r.TtJ:<. RNAt 
2#«£^j£!_T 

[00 1 83 *«bjd N A(i. *^HJlc: i 9f£KHJ&fiM 

i-^-r J: o iz%c?>mmwiw<?> — ? <ie?"j#-§-i > 
S^cot . c: coWMiz&r^ ->T^-r s c: i: *>*^rf gx- 

ClcO&Me^Jtc^VvcffcfcL^y^* 
/W *M -fe'-i^ 3 M= J: ^TjStff^KMSfefeftcD 

cDNA7-f/7'J-S', ±IBiSaiB?iJO^gl5X{i— 6S 
V Z 9 Is** V &7u-7b LXX7 V — — 

[00 1 9 3 3fE^^5jg(i, $%fDNA^3-Ht 
lilT^O ( a ) XJ± ( b ) <7>9>WSiX'bh. 

(a) E?iJ##2c7)r5ySSK?U* 1 4> : Srl»^>'>'^® 

( b ) 2 cor s smmmzm^x imL<i±®. 

*»o ( a ) 0^>-y^gi:|^^MI»1t 
CORN a s eHvStt£3Tf&:? 

[00203 Ji&cO.fc-S.fcv . MlM^RN a s e H 

[002 1 3 &£L<li. (b) M0>TiS 
mimi. (a) cO^W^®cOT5y®ge^Ji:8 0% 
ULt, $'?>(wi3 : iL<*±9 0%ULhe9ffl|5lttS-^r^. 

teXliAJLOZ&X&mizX -cTMgittcORN aseHS 

®.zmn#}iz$zz.-t fcseft , ie^^- 2 tstr 5 
[00223 mm^2coT$. smmm±. *&wzu 

t*bfc^^.@-«cO*!t5j*3t6cORNa s e HIIcOTSyi? 
le^lJt^tai''— «PtC, y ^>M(Methanococc 
us jyannaschiOcDRNa s e HIIcOTS yBtBE?iJi: 3 
8%i0^^o^'-Sr^-r«.cOT\ *%HHj^(i N RN a 
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s eHIIT'&£>fc#x£>fl.£, 

[0023] ^f&BJlS^ti. *%BBD N A£$MS£JgA 

[0024] *f6<U3D N A<7)Mm^cvmM±. &»l<03g 
[00 2 5] ilfflflaSr/^^^^-fcLTJi. 9Y$k?> 

tazmLtzmi^??- (mm. ^mmmcmmt 
^^^-pjla503> . m?Lmffl®me>mtmMtztuz 

[0026] *f|BH^{i. t«fcv^ 
[0027] JMNteUU Jgifcfc £if%m£t&*0>MM 

t lt«. mmizj: 'onbtifcmMzm&tiLtumizj: <o 
ifc&ftm ( 7 o%mx^>m.^xfm) z^k jjcv^ 
.H^^^mmf^ixt. - 

[0 0 28] 
[0029] 

[ftttftU ] iffittRNaseH5:3-Kt5DNA« 

( 1 ) >a y h#V?n--y/ 
SSifflftjtcrMKPyrococcus sp. K0Dl1*&5teC9RN a s e 
H£a-h'-f&DNA£IRt#-r&*:a6fc:, i^g yh^ 

±b ltj*. rn a s e H&&ffi&mm i %m£mmx'$> 
h^mmicwomzm^ti. zwrnfaiza^xteRK 

a s e H I mttFtfXmLXii 0 R e c BjfifcT-ti&K 

3 0X:T{S^W-r&t.^)<04 2*CTi4^WC'^^:V^. L 
*>L3:#£>. 4 2-CT-fc?S1t5rqrf6RNaseH^R 



e c B^W\'^©5:3 — H-T'5DNA5-^tf7 , ^X5 H 
T'fl^r<l£J8£*l.Sfc. MIGOOlWii&gJSSttTte'SK 
3:9. 4 2-CCt^W^fc^ri.. 

[0030] Pyrococcus sp. K0D11* (Gene 166. 139-1 
43(1995). *Rfc*3*X^6fl IW-ftiim *UU 
lEsMfc&igi OEtJ*-) A^lftfe^DNASriBSSL. BUSS 

L^Sfcfeft D N A ZfflffiSmBaMlXim ndlll THSJBJr L 

'&^iitim> ! r$:pm22<7>ftjfc-fz>mmmmBmz 
^smic3ooi« {E.mt^Gmtmztm ±&w$tm 

4 2"Ci:3 0"Ci:tc*i^-C=S-^'f V^fi^— hU no 
--O^WSC*!!^*:. ©JfiBSjtSgi: LTBamH 

iS-fflV^J^-tc 4 2 , C«7WM:iHi?)3or. 
-^Wtfilfeftrt:. 3 0°CT'ii^500(H@O3o--^- 
£WL*:cD-C\ lfl*®S14^ffl«*<i^0 . 2%TS)o 
iix^coi 1 H<03 on— *»4>^9XS H €r»tf} U 

<73*Sm. if ^il^30--tCEtl*^>pBR322t=ffA^ilT 
^SDNABf^tt. ^TPItt^-C-e^-fXi^Sk 
b pX'$>r>tz (JjlT. ifl^7*7^5 H5rpBR30 
OOfcBfc*) . 

[0031 ] ( 2 ) D NACOWiW&mffiZ. 

p br 3 o o oizwxztix^&DK Am*<os&mim 
^mutiz, r s smnmzmpm^ it;, r s y&gs?ij 

<7)^5rE?iJ#-^2^-r. £«MM«»l*»fe^*3*».4 
* >J*?mcOT 5 yttSBHU* 2 2 8. #?«12: 257 
9 9. m9.&l±5. 4X'fo&. 
[0032] 4ri9JcDT 5 yKffiyiJfclfcfi-S jfc^OsA- 

mcomsk. &n<?)Wm?»*-7m. stx. rn a s e h 

1 1 b fflffltt **Hf\,->.r b ifiWR Ltz „ Wte, l^tfi&Mffi-C 
^ ^ >'JfflS(Methanococcus. jannaschi i ).(Ci>l^T R 
Nas eHlIb3?Z-t>tlX^&*-7°>'V— < 

v—2>.<rmnb 3 s^^^D^-sr^r-rs. 

[0033] 

[SD5SM2] i«»5ttU^3f^Pr— fe'HeoSm 

( 1 ) 3tft^J^<50«l^ 

mmm l T'#^»iX^pBR3000S-iSMD N A t L. NdelCO 
$!JRB^SE{4&-i-ty5 ' -T 5 "e- ( TTAGGAGGTGAACATAT 
GAAGATAGCGGGCATTGACGAGGC (12?(|#-f - 3 ) . Ndel W&\ZT 

'yy-v^yzmi) b$zucr>®\w®m®®.Z'£tsy- 

( GCG CGGT CG ACCCTCGCGGCTG CCAGTTTT GCAT (IE 

?j#^-4). szimmzT^y-^j y&mz) btz* 
•9#^720b P <7)DN Am^^p cRmmizx ommLtz. 

P C RKJtEi±7fJ|IC0Gene Amp Kit(Takara)cD|ftB^#(Cta! 
iTff^C, #4>tl/i*«r?2Obpc73DNAKIf^$-0JI®P^N 
del b Sal I i: XWm Ltz&. ffifUft^ 1 - 0%7#o-^y 
/U-IE^&fHKCiW. **;720bpcODNA»ifr$-^J0ttJL}ft 
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[0 0 34] <k(,Z^ ZcOX ifclsX'&btLtlDNAmK 
XmmX'CDmi^? ?~PJIA503 (MedacftCK^V) 

LIZ. pJLA503tC^O"r^. A7fy^77-yW 

^ . y 4f -c 1^857 £ v ^ h COT" . 30— 32'CT' 

f ac: in. t> coy o^e - * -<7)Ta«A L ^a&^fggi 

ttfflWJ S *l S CO L T . 40— 42X:T^i38S^3i#f£ 
S$fL& 0 KpXA503$rNdeIhSalIhT7H'ft 

miz£*)mMLtz1k. JJe^720b P cODNABifrh^^ 

TfrflfcO 5 }><Takara)£jBVK ?3S#cOiK 

h*pJAL700KT^dHSMIC3001ttS:©«lEJaL. BjtJStti; 
tfj* 7 1/7-t'H £ ^A^^^?gmte^f*:MIC3001/pJ 
AL700K£#*:. 
[00 3 5] (2)fSSS 
*»«»«l^i*MI C3001 /p JAL700K £ . 100/^ g/ 1 CO T > 
eSx'jV^frLBtS^OO ml*. 30*C-Cjgittg*L 
fc. i£SJR<%00 nmtci5Jt&«btS^0.5(c:=5roJt^jS 

(ts *V^»LTi®l^o »4><Xfc«*S:. 2 mM E 
DTASr*O20 mMh U -Xi&®Sjg®?£(pH 7.5)40 mUCjgS 
LfcflL ^TlHWaBlHteiOMffctaWLte* 30.0 
00rpn-C30»|BB8'tL-C»fciB't±» (ffl#ltfc*S) £90 
d CT'15^f B 1^!«L^. S^mS^70%taWh^:^i: 
^tettSciJOiv **30ifflH»PLfc«. 30.00QrpmT3 

»XWHIff«<pH 8.0>te***Lfc». H««»te*f L 
T4X;t^H»WfUfc. Zcotk. HH»arCTflBfl:Lfc 
DE-52^ 9 A fcaWtfc 0 <7)*f^-C«DE-52* 9 

A **»-0 l> fe *»JMffi»*l mM -EDTASr^tf 10 mM h 

vxm&mmmpu 8.o>K*r L4w— *swrut. -e 



S^(^^A^©«L^-C. NaCl«jK$:0.5 M^T'Hl 
•WtcJiWS-frSifcfciO. DE-52#9A^Wf?*tt 

mM EDTA&I/150 mM NaCl Sr^lO mMh V XiMMMWm 
( P H 8.0Hc*f LTiSflr U ^^gp D nb Lfc. ttHeiAtt 
15%SDS-PAGET'm— ^<>-HSrJ5-i.^o telSlRSti. 20— 

30 mg/itssjsrrs>^3t. y^atrfcwjwatt*-- 

tf-?£^;i s «I^^M(i34,000T$)o^. <I?)fS 
li, SDS-PAGE^^^$tL^^fi27.000(c3fiVWT\ 

iftSfufc. *S£fft<0*£S£ h Lf ^A9^PL£:M13-DN 
A/RNASraWfcLT37X:-ca!ftLfci:i*. ^#^ST 
hermus thermophilic HB8&3|SCORN a s e H I bUM 

lt. tt50%<oitti5&£*kLfz. ft&M&±&*acojrm 

(J. Biol. Chem. 266 . 6038-6044(1991) ) IZ <fc O^fo 
[0036] 

[0037] 

[ffi^m] 
la^ijs-^: 1 

E9»J<Ofi$ : 867 

ss^j^m : mm 
mco& : 2*m 

SLPlcOf^M : Genomic DNA 

mm 

: Pyrococcus sp. 
: K0D1 

mncotm — . 

nrnzm-i^ : CDS 

#?£{4g : 181.. 867 



CGATAGCGCT GATGGTAAGT TCTGACTTCA GGAAGGTTCT 
CTCTGACCGT CCAGCTTACC TCAGTGGTTC TTGCCTACTT 
GTATAGCCAC GATAATGCTG GGCATTGTCT ATGGTGCACT 
ATG AAG ATA GCG GGC ATT GAC GAG GCC GGG AGG 
Met Lys He Ala Gly lie Asp Glu Ala Gly Arg 

1 5 10 

CCA ATG GTG ATA GCG GCG GTT GTG GTG GAT GAG 
Pro Met Val He Ala Ala Val Val Val Asp Glu 

20 25 
CTC GAA GAA CTG AAG GTC AGG GAC TCT AAA AAA 
Leu Glu Glu Leu Lys Val Arg Asp Ser Lys Lys 

35 40 
CGG GAG AAG CTT TTC AAT GAA ATA CTC GGA GTT 



CGGAATAAGT CTACTCCTAA 
CACCGCCATA CCCCCAAGTG 
CTTATTTAGG AGGTGAACCA 
GGG CCA GTT ATC GGA 
Gly Pro Val He Gly 
15 

AAT AGC CTC CCA AAG 
Asn Ser Leu Pro Lys 
30 

CTG ACA CCA AAG AGA 
Leu Thr Pro Lys Arg 
45 

TTA GAT GAT TAT GTA 



60 
120 
180 
228 



276 



324 



372 
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Arg Glu Lys Leu Phe Asn Glu He Leu Gly Val Leu Asp Asp Tyr Val 

50 55 60 

ATT CTT GAA TTG CCT CCC GAT GTC ATT GGT TCC AGG GAG GGC ACG CTC 420 

lie Leu Glu Leu Pro Pro Asp Val He Gly Ser Arg Glu Gly Thr Leu 

65 70 75 80 

AAC GAG TTC GAG GTT GAG AAC TTC GCG AAG GCC CTG AAC TCG CTC AAG 468 

Asn Glu Phe Glu Val Glu Asn Phe Ala Lys Ala Leu Asn Ser Leu Lys 

85 90 95 

GTA AAG CCC GAT GTA ATC TAC GCT GAC GCG GCT GAC GTT GAC GAG GAA 516 

Val Lys Pro Asp Val He Tyr Ala Asp Ala Ala Asp Val Asp Glu Glu 

100 105 110 

CGC TTT GCG AGA GAG CTT GGG GAG AGG CTG AAC TTC GAG GCT GAA GTC 564 

Arg Phe Ala Arg Glu Leu Gly Glu Arg Leu Asn Phe Glu Ala Glu Val 

115 120 125 

GTT GCG AAG CAC AAG GCC GAC GAC ATC TTT CCC GTC GTC TCA GCT GCT 612 

Val Ala Lys His Lys Ala Asp Asp He Phe Pro Val Val Ser Ala Ala 

130 135 140 

TCA ATC CTC GCC AAG GTT ACA AGG GAC AGG GCG GTT GAA AAG CTC AAA 660 

Ser He Leu Ala Lys Val Thr Arg Asp Arg Ala Val Glu Lys Leu Lys 

145 150 155 160 

GAA GAG TAC GGG GAG ATA GGC TCT GGC TAC CCA AGC GAC CCA AGA ACG 708 

Glu Glu Tyr Gly Glu He Gly Ser Gly Tyr Pro Ser Asp Pro Arg Thr 

165 170 175 

AGG GCT TTT CTT GAG AAC TAT TAT CGG GAG CAC GGT GAG TTT CCG CCG 756 

Arg Ala Phe Leu Glu Asn Tyr Tyr Arg Glu His Gly Glu Phe Pro Pro 

180 185 190 

ATA GTT AGG AAG GGC TGG AAG ACG CTG AAG AAG ATA GCA GAA AAA GTT 804 

He Val Arg Lys Gly Trp Lys Thr Leu Lys Lys He Ala Glu Lys Val 

195 200 205 

GAG AGC GAG AAA AAG GCC GAA GAA AGG CAG GCT ACT CTT GAC CGC TAC 852 

Glu Ser Glu Lys Lys Ala Glu Glu Arg Gin Ala Thr Leu Asp Arg Tyr 

210 215 220 

TTT CGG AAG GTC TGA 867 

— . -Phe Arg Lys Val - - 

225 

[0038] eW»» : 2 : 

WMCO^zZ : 228 EJflOWH : 

E?J 

Met Lys He Ala Gly He Asp Glu Ala Gly Arg Gly Pro Val He Gly 

15 10 15 

Pro Met Val He Ala Ala Val Val Val Asp Glu Asn Ser Leu Pro Lys 

20 25 30 

Leu Glu Glu Leu Lys Val Arg Asp Ser Lys Lys Leu Thr Pro Lys Arg 

35 40 45 

Arg Glu Lys Leu Phe Asn Glu He Leu Gly Val Leu Asp Asp Tyr Val 

50 55 60 

He Leu Glu Leu Pro Pro Asp Val He Gly Ser Arg Glu Gly Thr Leu 
65 70 75 80 

Asn Glu Phe Glu Val Glu Asn Phe Ala Lys Ala Leu Asn Ser Leu Lys 



( 7 ) nmW- 1 1-32772 



85 90 95 

Val Lys Pro Asp Val lie Tyr Ala Asp Ala Ala Asp Val Asp Glu Glu 

100 105 110 

Arg Phe Ala Arg Glu Leu Gly Glu Arg Leu Asn Phe Glu Ala Glu Val 

115 120 125 

Val Ala Lys His Lys Ala Asp Asp He Phe Pro Val Val Ser Ala Ala 

DO 135 140 

Ser He Leu Ala Lys Val Thr Arg Asp Arg Ala Val Glu Lys Leu Lys 
145 150 155 160 

Glu Glu Tyr Gly Glu He Gly Ser Gly Tyr Pro Ser Asp Pro Arg Thr 

165 170 175 

Arg Ala Phe Leu Glu Asn Tyr Tyr Arg Glu His Gly Glu Phe Pro Pro 

180 185 190 

He Val Arg Lys Gly Trp Lys Thr Leu Lys Lys He Ala Glu Lys Val 

195 200 205 

Glu Ser Glu Lys Lys Ala Glu Glu Arg Gin Ala Thr Leu Asp Arg Tyr 

210 215 220 

Phe Arg Lys Val 
225 

[00393 m^m^ ; 3 ggcOifc : 1 

EMiOfiS : 41 h^Py- : 

sm<om:wm mnamm : m<?>tm mdna 

TTAGGAGGTG AACATATGAA GATAGCGGGC ATTGACGAGG C 41 

[0040] mm^r : 4 m<m. : l : 

K?!ltf>*$ : 34 h^o^- 

mm 

GCGCGGTCGA CCaCGCGGC TGCCAGTTTT GCAT 34 
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